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polishing performance. Is suitable for flattening the surfaces of wafers for 
semiconductor devices, and consists mainly of AI203/Si02 compound particles. 

SOLUTION: The composition for polishing comprises deionized water, an 
additive 

and metal oxide particles consisting essentially of the AI203/Si02 compound. 
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^NOTICES* ^J^ 

Japan Patent Office is not responsible for any f^^/^OO/ 
deunages caused by the use of this translation. ' / 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the chemical mechanical abrasive compound of the 
semiconductor device composed from the constituent for polish, the metallic-oxide impalpable powder which uses 203/Si02 of 
aluminum complex as an indispensable component in more detail, deionized water, and the additive. 
[0002] 

[Description of the Prior Art] in recent years, the degree of integration of an integrated circuit (IC) increases — alike — following 
~ the importance of global (Global) flattening of a wafer — steps — it is large and it is the chemical mechanical polish (Chemical 
MechanicaiPoiishing;CIvIP) which began to captuie iiic spotliglil as such new' flalterjing tcclmology A liigii 
integrated-semiconductor element is manufactured by repeating and carrying out the vacuum evaporationo of conductor material 
and the insulator material, and making a pattern form. If flattening of the front face is not carried out when making a pattern form, 
many difficulties will be received for making it form a new pattern layer. Feature size (Feature Size) needs minimum-izing and 
multilayer connecting (Multilevel Interconnection), and one of the minimum conditions for it is global flattening as a degree of 
integration increases. 

[0003] Although the metal layer has a three-tiered structure when structures, such as a microprocessor or RAM, are the 
three-generation versions of steps multilayer structure, for example, 64DRAMs, between membrane layers is in the state which is 
not uniform, and when piling up continuously, there is room for the problem on process advance to occur for the complexity on 
structure. That is, if an incident ray is reflected irregularly by the refracted membraneous quality which is not flat at the time of a 
photograph process, thereby, the problem to which a photoresist pattern does not become exact may occur at the time of 
development. Therefore, it will be necessary to constitute the structure between these membraneous qualities more simply, and a 
membraneous unnecessary growing region is removed and it is made for more membraneous quality to pile up efficiently for this 
reason. The most efficient thing in the flattening process known till present is CMP. Moreover, since the process of the new 
flattening processes (SOG Etch Back/efficient consumer response Depo & Etch etc.) developed until now is complicated, it 
receives going on two to 5 step, and a CMP process can merely end a process by polish and washing once. The constituent for 
polish used for a semiconductor CMP process usually contains the metallic oxide in common, and can divide it roughly into three 
sorts by the quality of abrasives-ed like [ for the object for single-crystal-silicon polish, the object for insulating-layer polish, 
metal wiring, and plug polish ]. 

[0004] As the metallic oxide used for a semiconductor CMP process The silica manufactured by the fuming method or the sol gel 
(Sol-Gel) method (Si02), An alumina (aluminum 203), Seria (Ce02), a zirconia (Zr02), The titania (Ti02) etc. is used most 
widely (USP4,959,1 13, USP5,3 54,490, USP5,5 16,346, and WO 97-40,030). Recently, the constituent which used MANGANIA 
(Mn 203, EP 816,457), silicon nitride (SiN, EP786,504), etc. is also reported. These methods will express the property which 
changes in the physical properties and polish performance of a slurry, respectively with kinds of selected metallic oxide about the 
method which used the metallic oxide in independent, respectively. For example, since the particle itself is soft in a polish 
performance though it has a comparatively imstable distributed state when applying to acid conditions in the case of the slurry 
which used the silica, it is mu. - Although it has the advantage which does not make a scratch induce, when applying by the metal 
slurry, it has the fault that the polish speed to barrier material (Barrier material) is slow. On the other hand, when an alumina is 
used as a metallic oxide, and the stable distributed state is expressed compared with the silica under acid conditions and it applies 
by the metal slurry, while there is an advantage with an excellent polish speed to barrier material, the fault which makes many 
defects, such as mu-scratch, induce is after polish. 

[0005] Although the slurry which used metallic oxides, such as Seria announced recently, a zirconia, a titania, MANGANIA, and 
silicon nitride, expresses the result improved how much in respect of physical properties and a polish performance, the 
commercial manufacturing process of these metallic oxides has not turned stably [ ** ] yet, and the expensive point is pointed out 
as a fault compared with the silica and the alumina also in the price. 

[0006] Moreover, the method of improving a polish performance is also learned for two or more sorts using the aforementioned 
metalhc oxide, mixing. For example, there are a method (USP 5,084,071) of raising poHsh repeatability, the method (WO 
97/13889) of making an alumina (alpha type) the main abrasive material, and carrying out optimum dose addition of the soft 
metallic oxide more relatively than an alimiina, etc. by making a silica into the main abrasive material and carrying out little 
addition of the aluminum 203. Although the result improved with polish speed, polish selectivity, etc. from the case where the 


1of5 1/3/03 5:00 PI 


slurry fhanufactured by these mixture method uses a single metallic oxide is expressed, it can be said that the room of an 
improvement remains. For example, since these particles exist with the only mixed gestalt when adding a small amount of silica to 
the slurry which made the alumina (alpha type) the main abrasive material, the distributed stability of a slurry falls and the 
precipitation (Sedimentation) reduction by the solidification (Coagulation) between particles etc. takes place during storage. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention persons improve the above conventional troubles, and in order to 
obtain an excellent abrasive compound, as a result of repeating research and development, the final draft of this invention will be 
carried out. That is, the constituent for polish which made the principal component the 203/Si02 complex impalpable powder of 
aluminum with new this invention persons will find the fact of having an excellent polish performance, and will complete this 
invention. 
[0008] 

[Means for Solving the Problem] Since the purport of this invention has the property of excelling in polish speed, excelling in the 
polish selectivity by the kind of ground membraneous quality, and not producing defects, such as mu-scratch, on a polish fi-onL 
face ^CTpolish whf n !Sin:h a Cfinstituent is applie-d to poli sh of a semiconductor wafer about the abrasive compound charact erized 
bywhat aluminum203/Si02 impalpable powder conta ined in deionized water , it is applicable to manufacture of a high 
accumulatiofTHevice. 
[0009] 

[Embodiments of the hivention] this inven tion relates to the abrasive compound suitable for surface flattening process ing-of a 
device wafer especially in semiconductor ind ustey-ahout the abrasive compoimd used for polish of various industrial products, 
sucITas asemiconductor, a photo mask, a glass disk, and synthetic resin. It is a thing about the constituent of slurries for polish, 
such as single crystal .silicon with w hich CMP tecbn olagyi^jj^-^pplied a layer insulation film, metal vAiing and a plug, and barrier 
material, in more detail at the time of manufacture of a semiconductor device. Since it excels in polish speed, and it excels in the 
polish selectivity to each ground membraneous quality compared with the existing abrasive compoimd and mu-scratch is not 
produced on the surface of a wafer after polish, the constituent for polish applicable to high accumulation device formation 
technology is offered. That is, it is offering the constituent for polish composed from the metalhc-oxidejm palpable powder ,Jiie 
d eionized water, and t he additive which use 203/Si02 of aluminum c^mpl^x as an indispensable compon ent, especially the 
constituent for chemical mechanical polish of a semiconductor device. 

[00 1 0] The metallic oxide used characteristic of this invention is manufactured by the Co-Fumed method which is the complex of 

aluminum203/Si02 and uses AIC13 and SiC14 as a raw material as follows. 

[0011] 

A i r 

AlCla + SiCl* ► Al,Oa/S i O2+HC 1 

iooot:aJ: 


Thus, aluminum203/Si02 manufactured are the complex which is not the simple mixture gestalt of aluminum203 and Si02, and 
the case where simple mixture of each component is carried out expresses completely different peculiar physical properties. The 
physical properties of aluminum203-/Si02 complex were arranged by Degussa (Germany) to the following table on the basis of 
"VP MOX 90" manufactured in the test-production article, o The physical properties of 203/Si02 of aluminum complex 
(test-production article VP MOX 90 criteria of Degussa (Germany)) 


[0012] 

imm» (BET) 

1 0 0±2 5mVg 

PH 

>3. 8 

Isoelectric Point 

6-^7 

AI,0,^S 

6 7 ± 1 SutX 

s io,^a 

3 3± 1 5wt« 

^m^m. (Bulk density) 

eO'-l 00«/l 


<o. sn% 


The thing of the range whose 67**1 5wt% and Si02 content the content of aluminuna203/Si02 which are a principal component 
can be adjusted by changing the amount and reaction condition of the raw material to throw in, and the content of aluminum 203 
is 33**15wt% depending on the general Co-Fxmied method is compoimded, and the thing of this range is desirable to this 
invention. 

[0013] The method of preparing the distributed hquid for using 203/Si02 of aluminum complex as a constituent for polish in this 
invention Although either of the existing distributed methods, such as the method of using the method and high shearing (High 
Shear) mixer which carry out high-speed stirring with dynomill or a ball mill, can also be used It is more effectively [ than the 
case where the method (South Korean patent appUcation KR-98-39212) using the principle of the micro fluidizer (Microfluidizer) 
by which was newly developed by this invention person and patent application was carried out is used ] executable. 
[0014] In this invention, 10-lOOnm of primary grain size of aluminuni203/Si02 for using it as distributed liquid for poUsh is 
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20-60ilm preferably (result of BET measurement). It is not desirable, in order for difficulty to be in distribution, and for a 
large-sized particle to recognize abundant existence, although it is advantageous on the side of productivity, since polish speed 
increases and to carry out abundant induction of the mu-scratch, if too conversely as large [ preferably ] on the side of productivity 
as 1 OOnm or more, since polish speed (Removal Rate) will fall, if a primary particle is too as small as 1 Onm or less. These 
distribution hquid has that desirable whose secondary average particle in a distributed state is 10-500nm, and since sedimentation 
will take place if distributed stability will fall if abundant content of the particle 500nm or more is carried out, and it is left at an 
one or more weekday room temperature and a stirring process is ftirther needed before use of a CMP process, it is not desirable. 
On the other hand, in this invention, the particle size of aluminum203/Si02 complex for using it as distributed liquid for pohsh 
can be written with specific surface area (Specific SurfaceArea:BET measurement), and is the range of 20-200m2/m preferably. 
In this invention, the solid concentration of 203/Si02 of aluminum complex which is the main abrasive material is usually 1 - 25 
% of the weight preferably one to 50% of the weight to the constituent whole quantity. It is a book when solid concentration is less 
than I % of the weight. Although the desirable range is limited more by the property of ground membraneous quality by such 

-^within the limits Usually, the proper concentration in the case of a^ylying the constituent which made the abrasive ma terial ^ — 

203/Si02 of aluminum complex as a slurry of the CMP process at the time_of se miconductor-device manu facture When an 
abrasive material-ed is single crystal silicon, as for a layer insulation film, it is still more desirable that it is 1 - 5 % of the weight, 
and metal membranes, such as metal wiring / plug /[ 5 - 1 5 % of the weight and ] barrier material, are 3 - 7 % of the weight. 
[00 1 5] In this invention, vari ous additives are added and used for the distributed liquid for polish according to the quality of the 
material of ground membraneous quality. For example, when adding and using bases, such as KOH, when using it for single 
crystal silicon and layer insulation film polish, and using it for barrier material polish, such as quality of a metal membrane, such 
as W or Cu, and Ti/TiN, and Ta/TaN, an oxidizer or other additives are added and used. The kinds of base which can be used for 
this invention are KOK, NK40H, R4NGK, etc., and the kinds of acid areIH[3P04, CKSCGOM, KCl, HF, etc. An oxidizer K202, 

— ^ KI03 and HN03, H3P04, K2Fe (CN)6, Na2Cr 207, KOCl, T hey are OH, DMSO, etc. Fe (N03 )2 an d NH2 -- as other 
/ a dditives The potassium hydrogen phthalate for raising the polishselectivity between divalent acids, such as oxalic acid, a 
malonic^acid, and a succinic acid, and the quality of a metal membrane (Potassium Hydrogen Phthalate), There is 2-pyrrolidine 
one which gives moistness and prevents a set and condensation, and these additives can be used by independent or mixture. Such 
addition sequence is not specified and can add aluminum203/Si02 complex to deionized water at either before distribution and 
after distribution. As these additive dose was mentioned above, 1 - 5 % of the weight of 203/Si02 of aluminum complex, it is 1 - 
10 % of the weight more preferably, and, therefore, the content of deionized water is 40 - 98 % of the weight in the amoimt of 
remainders. 

[0016] this invention is a thing about the constituent for polish which used the new 203/Si02 complex impalpable powder of 
aluminum. If the constituent for polish manufactured by this invention is applied to polish of a semiconductor wafer Since polish 
speed is excellent and polish selectivity [ especially as opposed to / have after polish the property of not causing mu-scratch result 
o n apolish^ front face, and / a layer insulation film (Si02) ] is excellent There is the feature which can be applied useful at the time 
of manufacture of a high accumulation device, such as having been suitable for the shallow trench isolation (Shallow Trench 
Isolation) process. 

[0017] Hereafter, based on an example, this invention is explained concretely. The following example has an 

instantiation-meaning and does not restrict the protection range of this invention. 

[Example] 

^.•^ 203 <Jof manufactures aluminum of 203/Si02 complex distribution hquid of aluminum> Si02 complex powder (VP MOX 90, 
product made from Degussa) 1 .3kg and the mixture of 8.6kg of deionized water are put into the polyethylene container of 20L. 
After carrying out a premix (Premix) by lOOOrpm for 2 h ours and prcssureJ hrob was ma intained-by^the-range of 
18,000** l,800psi using high-pressure distribution equipment, it was made to pass once and was made to distribute. After 
making the distributed sample filter with 5-micrometer depth filter (Depth filter), as a result of measuring a particle distribution 
and an average size using a grading-analysis machine (Zetasizer, product made from Malvern), the particle distribution was 
10-400nm, and the average size was 180nm. 

J^Make into an abrasive material what added the 20%-KOH solution suitably to 203/Si02 complex distribution liquid of aluminum 

5L which carried out the example I aforementioned preparation, and adjusted pH to 1 1 .0, and 6 in ch wafer single crystal silic on. 
(Si) is made into groxmd membraneous quality. After grinding for 2 minutes under the following polish conditions, from change of 
the t hickness removed by pol is h Polish spppd and W ithin Wafer Non-Unifoniatv-fWIWN U'i were me asured, and the o ccnrrences- 
of mu-scigtchwerem easured usin g the KLA (prodkictmadejQa^^ 
<Polish condition> O grinder ModelT5ECrXpi5ductm^^ 

O polish condition: - pad typej^— IClOOO/SubalV Stack ed (product made from Rodel) 

- platen speed: — 90rpm-quill (Quill) speed: — 30rpm-pressure: ~ 8psi-back pressure (Back Pressure): ~ Opsi-temperature: -- 25 
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* In W[WNU=(standard deviation / average polish speed) xlOO example 2 example 1, the example 1 and this method estimated 
the polish performance as ground membraneous quality except for having used a layer insulation fihn (Si02) and SiN instead of 
single crystal silicon, respectively. 

O Polish result. [0019] 
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After adding deionized water 5L further to 203/Si02 complex distribution liquid of example 3 aforementioned [ aluminum ] 5L, 
adjusting solid concentration to 6.5% of the weight and doing 0-4L addition of 50%-H2O2 as an oxidizer, H2S04 and HN03 
were added and pH was adjusted to 3. Each 6 inch wafer with which W and Si02 were applied was made into ground 
membraneous quality, and the method of an example 1 estimated the polish performance. 
OPoUsh result. [0020] 
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as the oxidizer after adding deionized water 5L fiirther to 203/Si02 complex distribution liquid of example 4 aforementioned 
aluminum ] 5L and adjusting solid concentration to 6.5% of the weight ~ 50%-H ~ H2 after doing 0.4L addition of 202 ~ pH 
was adjusted to 6.5 using S04, HN03, and ammonia The method of an example 1 estimated the polish performance by making 
into ground membraneous quality each 6 inch wafer with which Cu and Si02 were applied. 


O Polish result [0021] 
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Instead of the 203/Si02 complex distribution liquid of alimiinum, except for having manufactured and used distributed liquid by 
the same method as follows using the single metallic oxide, the slurry was manufactured by the same method as an example 1, and 
the polish performance was evaluated in one to example of comparison 3 example 1 . O aluminimi203 distribution liquid: — 
particle distribution; — a 10-720nm, average;255 nmOSi02 distribution liquid;particle distribution; 1 0-400nm, average; 1 75 
nmOCeQ2 distribution hquid:particle distribution; 1 0-1 lOOnm, and average;450nmQ polish result [0022] 
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Instead of the 203/Si02 complex distribution liquid of aluminum, except for having used the metallic-oxide distribution liquid of 
other components as follows, the slurry was manufactured by the same method as an example 2, and the polish performance was 
evaluated in four to example of comparison 6 example 2. 
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Instead of the 203/Si02 complex distribution liquid of aluminum, except for having used the metallic-oxide distribution liquid of 
other components as follows, the slurry was manufactured by the same method as an example 3, and the polish performance was 
evaluated in seven to example of comparison 9 example 3. 
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Instead of 203/Si02 of aluminum complex, except for having used the metallic-oxide distribution liquid of other components as 
follows, the slurry was manufactured by the same method as an example 4, and the polish performance was evaluated in ten to 
example of comparison 12 example 4. 
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[0026] 

[Effect of the Invention] As explained above, since the constituent for polish of this invention is excellent in polish speed and does 
not produce mu-scratch on the surface of a wafer after polish, it fits flattening processing of the device wafer fi*ont face in 
semiconductor industry. 


[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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2. **** shows the word which can not be translated. 
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CLAIMS 


[Claim(s)] 

[Claim 1] The constituent for polish characterized by consisting of the metalHc-oxide impalpable powders, the deionized water, 
and the additives which used 203/Si02 of aluminum complex as the indispensable component. 

[Claim 2] The 203/Si02 complex impalpable powder of aforementioned [ aluminum ] is a constituent for polish according to 
claim 1 which uses A1C13 and SiC14 as a raw material, and is characterized by being manufactured by the Co-Fumed method. 
[Claim 3] For 67** 1 5wt% and Si02 content, the content of aluminum 203 is [ the 203/Si02 complex impalpable powder of 
aforementioned / alimiinum ] the constituent for polish according to claim 1 with which it is characterized by being 33**15wt%. 
[Claim 4] The aforementioned aluminum203 / Sio2 complex impalpable powder are a constituent for polish according to claim 1 
characterized by being liie range whose specific surface area is 2G-2GGm2/g. 

[Claim 5] The grain size of 203/Si02 of aforementioned [ alimiinum ] complex is a constituent for polish according to claim 1 
characterized by being 10-500nm in the state of distribution. 

[Claim 6] The constituent for pohsh according to claim 1 characterized by the content of the 203/Si02 complex impalpable 
powder of aforementioned [ aluminum ] being 1 - 50 % of the weight. 

[Claim 7] the aforementioned metallic-oxide impalpable powder ~ aluminum203/SiO ~ the constituent for polish according to 
claim 1 characterized by mixing one or more sorts chosen from the group which is independent 2 complex or was constituted 
from a silica, an alumina, Sena, a zirconia, a titania, etc. by this 

[Claim 8] The aforementioned additive KOH, NH40H, R4N0H, H3P04, CH3COOH, HCl, HF, H202, KI03 and HN03, 
H3P04, K2Fe (CN)6, Na2Cr 207, KOCl, Fe (N03)2 and NH2 ~ the constituent for polish according to claim 1 characterized by 
being one or more sorts chosen from OH, DMSO , oxalic acid, a malonic acid, a succinic acid, a potassium hydrogen phthalate, 
2-pyrrolidine one, etc. 

[Claim 9] The constituent for chemical mechanical polish of the semiconductor device characterized by being formed from 1 - 50 
% of the weight of metallic-oxide impalpable powders, 40 - 98 % of the weight of deionized water, and 1 - 10 % of the weight of 
additives which use 203/Si02 of aluminimi complex as an indispensable component. 

[Claim 10] The constituent for polish according to claim 9 characterized by the aforementioned semiconductor device being the 
wafer membraneous quality which consists of Si, Si02, SiN, W, Ti, TiN, Cu, TaN, etc. 

[Claim 1 1] The constituent for polish according to claim 9 characterized by the aforementioned semiconductor device receiving 
the chemical mechanical polish process of semiconductor shallow trench isolation (Shallow Trench Isolation). 


[Translation done.] 
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PRIOR ART 


Pescription of the Prior Art] in recent years, the degree of integration of an integrated circuit (IC) increases ~ alike ~ following 
- the importance of global (Global) flattening of a wafer ~ steps - it is large and it is the chemical mechanical polish (Chemical 
MechanicalPohshing;CMP) which began to capture the spotlight as such new flattening technology A high 
integrated-semiconductor element is manufactured by repeating and carrying out the vacuum evaporationo of conductor material 
and the insulator material, and making a pattern form. If flattening of the front face is not carried out when making a pattern form, 
many difficulties will be received for making it form a new pattern layer. Feature size (Feature Size) needs minimum-izing and 
multilayer connecting (Multilevel Interconnection), and one of the minimum conditions for it is global flattening as a degree of 
integration increases. 

[0003] Although the metal layer has a three-tiered structure when structures, such as a microprocessor or RAM, are the 
three-generation versions of steps multilayer structure, for example, 64DRAMs, between membrane layers is in the state which is 
not unibrm, and when piling up continuously, there is room for the problem on process advance to occur for the complexity on 
structure. That is, if an incident ray is reflected irregularly by the refracted membraneous quality which is not flat at the time of a 
photograph process, thereby, the problem to which a photoresist pattern does not become exact may occur at the time of 
development. Therefore, it will be necessary to constitute the structure between these membraneous qualities more simply, and a 
membraneous unnecessary growing region is removed and it is made for more membraneous quality to pile up efficiently for this 
reason. The most efficient thing in the flattening process known till present is CMP. Moreover, since the process of the new 
flattening processes (SOG Etch Back/efficient consumer response Depo & Etch etc.) developed until now is complicated, it 
receives going on two to 5 step, and a CMP process can merely end a process by polish and washing once. The constituent for 
polish used for a semiconductor CMP process usually contains the metallic oxide in common, and can divide it roughly into three 
sorts by the quahty of abrasives-ed like [ for the object for single-crystal-silicon polish, the object for insulating-layer polish, 
metal wiring, and plug polish ]. 

[0004] As the metallic oxide used for a semiconductor CMP process The silica manufactured by the fuming method or the sol gel 
(Sol-Gel) method (Si02), An alumina (aluminum 203), Seria (Ce02), a zirconia (Zr02), The titania (Ti02) etc. is used most 
widely (USP4,959,1 1 3, USP5,354,490, USP5,516,346, and WO 97-40,030). Recently, the constittient which used MANGANIA 
(Mn 203, EP 816,457), silicon nitride (SiN, EP786,504), etc. is also reported. These methods will express the property which 
changes in the physical properties and polish performance of a slurry, respectively with kinds of selected metallic oxide about the 
method which used the metallic oxide in independent, respectively. For example, since the particle itself is soft in a polish 
performance though it has a comparatively unstable distributed state when applying to acid conditions in the case of the slurry 
which used the silica, it is mu. - Although it has the advantage which does not make a scratch induce, when applying by the metal 
slurry, it has the fault that the polish speed to barrier material (Barrier material) is slow. On the other hand, when an alumina is 
used as a metallic oxide, and tiie stable distributed state is expressed compared with the silica under acid conditions and it applies 
by the metal slurry, while there is an advantage with an excellent polish speed to barrier material, the fault which makes many 
defects, such as mu-scratch, induce is after poHsh. 

[0005] Although the slurry which used metalhc oxides, such as Seria announced recently, a zirconia, a titania, MANGANIA, and 
silicon nitride, expresses the result improved how much in respect of physical properties and a polish performance, the 
commercial manufacturing process of these metallic oxides has not turned stably [ ** ] yet, and the expensive point is pointed out 
as a fault compared with the silica and the alumina also in the price. 

[0006] Moreover, the method of improving a polish performance is also learned for two or more sorts using the aforementioned 
metallic oxide, mixing. For example, there are a method (USP 5,084,071) of raising polish repeatability, the method (WO 
97/13889) of making an alumina (alpha type) the main abrasive material, and carrying out proper quantity addition of the soft 
metallic oxide more relatively than an alumina, etc. by making a sihca into the main abrasive material and carrying out httle 
addition of the aluminum 203. Although the result improved with polish speed, pohsh selectivity, etc. from the case where the 
slurry manufactured by these mixture method uses a single metallic oxide is expressed, it can be said that the room of an 
improvement remains. For example, since these particles exist with the only mixed form when adding a small amount of silica to 
the slurry which made the alumina (alpha type) the main abrasive material, the distributed stability of a slurry falls and the 
precipitation (Sedimentation) reduction by the solidification (Coagulation) between particles etc. takes place during storage. 
[0007] 
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